ABSTRACT: Micrite nodules are the only source of Radiolaria within the upper Tithonian to Aptian (Upper Jurassic-Lower Cretaceous) interval of Great Valley Supergroup (GVS), California Coast Ranges. Radiolaria recovered from GVS micrite nodules are either calcified or pyritized. This paper describes a method of extracting well preserved calcified radiolaria from micrites utilizing acetic acid. The same method resulted in the extraction of well preserved Upper Cretaceous planktonic foraminifera from indurated micrite within the Khoy ophiolitic complex of northwestern Iran; from micrite in the Green Horn Formation, Pueblo Colorado; from indurated chalk in the Austin Chalk, Dallas Texas, and from indurated micrite in Albian Duck Creek Formation of Texas. The preservation of extracted radiolaria and planktonic foraminifera from the indurated micrites and chalk is excellent and is often comparable to that found in most DSDP/ODP samples. Assumedly the clay content of the rock, and the chemical homogeneity of the calcified test are the principal reasons for differential solution of the acetic acid. micropaleontology, vol. 50, no. 3, pp. xxx-xxx, text-figures x-xx, plates x-x, tables x-x, 2004 1 Short Note TEXT-FIGURES 1-4 1-2. Surface of the rock sample etched with HCl, note the pits on the rock fragments surface, representing calcified radiolarian, and Planktonic foraminifera dissolved faster than matrix. 3. Radiolarians at the rock surface after dissolving, and removing the disaggregated matrix with this method. 4. Planktonic foraminifera at the rock surface after dissolving, and removing the matrix with this new method.
INTRODUCTION
Until recently it was impossible to extract calcareous microfossils from micritic limestone. Studies by Lethiers and Crasquin (1988) , Lirer (2000) and Tur et al. (2001) demonstrated that acetic acid could be utilized to extract calcareous microfossils (e.g., planktonic foraminifera) from indurated micrite. Hitherto, most calcareous microfossils in indurated micrites had to be identified in thin section. During the summer of 2002 the author independently developed a somewhat different method of acetic acid extraction. This technique was born from the frustration caused by trying to extract calcified radiolaria from micrite nodules occurring in the Lower Cretaceous part of the Great Valley Supergroup (GVS), California Coast Range (Kariminia, in progress Ph. D. dissertation, University of Texas at Dallas). In the past calcified radiolaria could be extracted only from GVS micrites using the concentrated hydrofluoric acid method of Pessagno (1977) .
Steps in microfossil extraction from micrites utilizing Acetic acid 1. Etch micritic limestone with diluted HCl (10%) for 1-3 minutes, and then rinse with water to determine the presence or absence of Radiolaria. Radiolaria could be recognized with a binocular microscope from the pits on the ethched surface of the sample (Figure 1 ). Utilizing an ultrasonic cleaner, the etched material was then removed from the etched surface. This procedure helped to accentuate the tests more clearly (Figure 3 ).
2. Crush the sample to 1-5 cm size.
3. Immerse the crushed sample in diluted acetic acid (75% acetic acid, 25% water) for 8 hours within a beaker.
4.Rinse sample with water, and sieve through a set of #40, #80, and #230 ASTM standard sieves. 12 Parvicingula sp. Calcified radiolarian extracted from limestone nodule using new method. Note excellent preservation. Calcified radiolarian extracted from limestone nodule using new method. Note excellent preservation. Buchia piochii Zone Grindstone Creek, Glenn County, California. Scale = 76 µm.
5. Return sample remaining on sieve #40 to the diluted acid for another 8 hours treatment.
6. Gently rinse the residue with abundant water, and dry in oven.
Plates 1 and 2 illustrate the tests extracted with this modified method. All figures are scanning electron microphotographs, representing excellent preservation of the tests.
DISCUSSION
The time length for treating a given sample depends on the clay content of the sample and its induration. In this method the processing time varies from 30 minutes for shales up to eight hours for micrites.
Ultrasonic cleaning of the sieved residue (Lirer 2000) helps to remove sediments from delicate structures of foraminifera specimens (e.g. umbilical apparatus of Upper Cretaceous planktonic foraminifera). To prevent destroying the extracted calcified radiolarians ultrasonic cleaning of the residue should be limited to one or tow seconds.
The reaction of undiluted acid and carbonate sample takes several days up to two weeks. Accelerating the process by heating, mentioned in some other studies, is because of utilizing concentrated acetic acid (Tur et al 2001, Lethiers et al 1988) . With this method time span can be reduced to30 minutes to 8 hours by diluting acetic acid to 75% and processing at the room temperature. Text figure 1 compares this modified method and those of Tur (2001), and Lirer (2000) . Other studies lack the illustrations of extracted microfossils and are not discussed herein.
PLATE 2
All illustrations are scanning electronic micrographs of Upper Jurassic, Lower and Upper Cretaceous radiolaria and planktonic foraminifera from the indurated micrites within the Khoy ophiolitic complex of northwestern Iran, Greenhorn Formation of Pueblo, Colorado, and Duck Creek Formation of Texas. Scale in upper right = number of µm cited for each illustration.
1,2,9 Umbilical and lateral views of Favusella washitensis Carsey extracted from indurated limestone. Upper Albian, Duck Creek Formation, Texas. Scale: figure  1= 88 µm, figure 2 = 142 µm, figure 9 = 88 µm.
3,4 Whitinella sp. Greenhorn Formation, Pueblo, Colorado. Scale : figure3 = 144µm, figure4 = 165.5 µm, figure9 = 129 µm.
5 Ticinella sp. Duck Creek Formation, Texas. Scale = 160 µm. 10 Globotruncana linneiana (d'Orbigny) in acidified surface of the rock sample, before rinsing and extracting. Note the differential dissolution of rock matrix compared to the foraminifera. Khoy Ophiolitic Complex, N.W. Iran. Scale = 175.5 µm.
11-13 Lower Cretaceous calcified radiolaria in acidified surface of the rock sample, before rinsing and extracting. Note the differential dissolution of rock matrix compared to calcified radiolaria. Figure 11 : Pantanellium
